A total of seven Pyrazolones and Pyridines and three Schiff bases were evaluated in-vitro against Alternaria brassicae Causative organism of black leaf spot disease among crucifers. Pyrazolone, Pyridine and Schiff bases (C1-C10) are tested in-vitro. All ten novel synthetic compounds designated C1 to C10 did not show antifungal activity against Alternaria brassicae.
INTRODUCTION
Plant diseases are known since ancient times and fossil evidence indicates that plants were affected by diseases 250 million years ago. There are many examples of plant diseases that have made impact on society and have been changed human history [1] . Loss of crops from plant diseases may results in hunger and starvation, especially in less developed countries where access to disease control method is limited and annual losses of 30 to 50% are common for major crops like mustard in country like India.
Mustard (Brassica campestris) comes under the family Cruciferae (Brassicaceae). Mustard as well as other crucifers is affected by different species of fungal phytopathogens. Different species of pathogens of Alternaria family are responsible for black leaf spot disease infection in four species of crucifers. viz; 1. Brassica campestris (Mustard) infected by Alternaria brassicae, and Alternaria brassicicola 2. Brassica oleraceae (Patta gobhi) infected by Alternaria brassicae, Alternaria .
Fungal plant diseases are one of the major concerns to agricultural production. It has been estimated that total losses as consequence of plant diseases reach 25% of the yield in Western countries and almost 50% in developing countries. Of this, one third is due to fungal infection (Bowyer 1999). So there is a pressing need to control fungal diseases 3 .
The necrotrophic nature of Alternaria sp. typically leads to extensive damage of the plant and harvest product with seedling seldom surviving an attack [4] [5] [6] . Alternaria brassicae are cosmopolitan in their distribution but occur sporadically. The pathogen are greatly influenced by weather with the highest disease incidence reported in wet season and in area with relatively high rainfall. Alternaria brassicae can affect host species at all stages of growth, including seeds. Alternaria symptoms often occurs on the older leaves, since they are closer to the soil and more readily infected as a consequences of rain splash or wind blown rains. Alternaria brassicae remain viable for a long period of times as spores on seed coat or as mycelium in seed as well as in infected plant debris 7, 10, 11 .
Several synthetic as well as natural compounds were screened against these microbial diseases by several workers. Synthetic compounds available in market to control fungal phytopathogenic diseases include-Biltox, Mancozeb (Dithane M-45), Maneb and Thiram for Alternaria brassicae, Alternaria brassicicoloa, (Black or brown spot disease in Mustard and crucifers) 8 .
In the present paper, ten novel synthetic organic compounds were screened in-vitro against Alternaria barssicae. The selection of ten novel synthetic organic compounds was based on the fact that none of these compounds were not previously screened against these selected phytopathogens 9,12.13 . The characterization, establishment, computational studies and Structure activity relationship (SAR) of selected ten novel synthetic organic compounds also reported in this paper. The whole in-vitro antifungal study was focused to find out the solution for pest management of phytopathogen -Alternaria barssicae on local area crops of crucifers including Mustard.
MATERIAL AND METHODS

Fungal culture
Plant pathogen Alternaria brassicae (ITCC-5097) were procured from ITCC, division of plant pathology, I.A.R.I. New Delhi. The organism was cultured on Potato carrot agar (PCA) and Potato carrot broth (PCB) and incubated at 22-24 °C for 5-7 days for revival and sub culturing of test organism. For inoculation 100 µl. of actively growing cells of (OD 10 6 -10 8 / ml.) Alternaria brassicae inoculated Potato carrot broth (PCB) was used to inoculate sterile Potato dextrose agar plates through spread plate swab method.
Synthetic compounds
The ten novel synthetic compounds of three groups viz: Pyrazolones, Pyridines and Schiff bases (C 1 -C 10 ) as listed out in Table 1 synthesized in the laboratory and their structures were confirmed by standard analytical techniques. The Structures and some physical properties of Pyrazolones, Pyridines and Schiff bases compounds are listed out in Table. 1
Preparation of inoculum
After 5-7 days of incubation at 22-24°C, the test organism viz; Alternaria brassicae, was revived. A loopful of culture was taken and dispensed in 50 ml. of Potato carrot broth (PCB) in a conical flask and kept at 22-24°C for further 5-7 days for the preparation of inoculum.
Preparation of Petri plates and media
Potato Carrot Agar (PCA), Potato Carrot Broth (PCB), was used. Media were autoclaved at 121°C for 15 lbs pressure for 15 minutes. Media were cooled and then plates were prepared by dispensing 15-20 ml. media per plate. Plates were kept in the same position for ½ hour for solidify media and kept inverted in the incubator at 22-24 ºc over night for sterility checking.
Preparation of antimicrobial discs
Whatman 1 filter paper discs of 6 mm. diameter were punched out from barge sheet and were autoclaved at 121°C, at 15 lbs for 15 minute 14 .
Preparation of serial dilutions of test compounds
Each compound was serially diluted (50mg.'!05mg.) in DMF as shown in Table 2 and each dilution of each compound was tested against Fungal pathogen.
Inoculation and incubation
100 µl of actively growing cells of (OD 10 6 -10 8 /ml.) Alternaria brassicae ITCC-5097 was used to inoculate sterile Potato Carrot Agar (PCA) plates by spread plate swab method. The whatman paper discs were dispensed on glass plates and each was load with 5µl. volume of pre designated dilution C1→C10 as shown in Table 2 . The discs were left air dried in the laminar air flow and were then carefully transferred to inoculated plates at pre designated positions. The plates were then incubated at 22-24 ºC for 5-7 days [15] [16] [17] 18] .
RESULTS AND DISCUSSION
Antifungal activity of Pyrazolones and Pyridines
A total of seven Pyrazolones and Pyridines viz; 3-Methyl-5-Pyrazolone (C1), Amino Pyrine (C3), 3-methyl-1-Phenyl-5-Pyrazolone (C5), 3-Amino Pyridine (C7), 4-Amino Pyridine (C8), 4-Amino antipyrine (C4) and 2-Benzyl Pyridine (C10) were tested for anti-fungal activity against Alternaria brassicae, All seven Pyrazolones and Pyridines designated C1, C3, C5, C7, C8, C4, and C10 did not show antifungal activity against Alternaria brassicae. (Fig 3-9) 
Antifungal activity of Schiff bases
A total of three Schiff bases viz; 2-N-[3-Nitrobanzalidene] amino Pyridine (C2), 2-N-[benzalidene] amino pyridine (C6) and 2-N-[Salysaldehyde] amino pyridine (C9) were tested for anti-fungal activity against Alternaria brassicae.None of three Schiff bases described above did not show antifungal activity against Alternaria brassicae (Fig 10-12 ).
The present in-vitro antifungal investigation clearly demonstrates the did not show antifungal activity against Alternaria brassicae. The results of in-vitro antifungal study indicate a total of seven Pyrazolones and pyridines, a total of three Schiff bases are not useful compounds in management of soil born fungal diseases caused by Alternaria brassicae, since phytopathogenic fungi cause diseases in many important Crucifers crop plants including Mustard.
There is no study available in literature, to the best of our knowledge, on these synthetic Compounds with anti-fungal activity against Alternaria brassicae. This is the first study evaluating the anti-fungal activity of Pyrazolones, Pyridines and Schiff bases Compounds.
Analysis and charactrization of compouunds Analytical studies of Compounds
Establishment of these compounds was carried out on some physicochemical studies viz: melting point (M.pt.) determination, CHN analysis spectral studies including IR, Mass and NMR spectral studies [19, 20] [21] [22] [23] .
Mass spectral studies of the Compounds
Mass spectral studies of the compounds help in establishing the compounds by means of into fragmentation studies 24 . Apart from it studies of parent ion peak in mass spectra of any compound help in the establishment of into molecular weight 25, 26 .
Mass spectral studies of the compounds chosen for this study show that the parent ion peaks in the spectra of these compounds appear at the m/e values where these are expected to come. The parent ions peaks for C1, C2, C3, C4, C5, C6, C7, C8, C9, C10 appears at ca 98, 231, 203, 174, 95 , 95, 170, 228, 228, 199. This confirms the molecular weights of the compounds C1, C2, C3, C4, C5, C6, C7, C8, C9, & C10 as compared to their formula weights [27] [28] .
Infrared spectral studies
Infrared absorption studies of Pyrazolones have been assigned by a comparison of these spectra with those of Pyrazole, five membered ring systems 29 ; the mono-substituted benzene ring system 30 and with those already reported 31, 32, 36 .
The C=O stretching frequencies occur at 1614.3, 1661, 1665 & 1598 respectively in case of MeP, AmPy, 4-AAPy & MPP [27, 34] . The strong band at ca has been assigned to the ring stretching of 5 membered ring in Pyrazolone compounds five membered ring hetero atomic compounds are found to have two strong bands near 1590-1560 and 1450-1430 cm-¹ Which are considered to be characteristic of five membered ring 35, 36 . The bands assigned to the benzene several other absorptions associated with C-H out of plane deformation modes appear in the region 980-840 Cm-¹ in Pyrazolones 23, 37, & 38 . Infrared absorption of all Schiff bases have been assigned by comparison of their spectra with , the mono substituted benzene ring system [30] , and substituted anti-pyrines [32, 33, 37, 39, 40] . The notable peaks in case of Schiff base appear at ca 1604-1598 Cm-1 which are attributed to (C=N-) the azomethenic group frequencies. All other diagnostic peaks such as ring stretching, N-phenyl stretching σ (C-N), ring breathing of benzene, C-N-C bending and other deformation peaks matched well with the previous observations [41] [42] [43] .
Computational Studies of Compounds
The most common and popular Computational (Semi-empirical) methods used today in the field of Chemi-informatics are MNDO, ZINDO, MNDO/3 AM1 and PM3 etc. In this paper we wish to report AM1, PM3, MNDO and ZINDO calculations for compounds under study. The AM1, PM3, MNDO and ZINDO, Hyperchem 8.0 software package were used to calculate the structure activity relationship (SAR) related parameters. All these calculations were carried out on Pentium core-2 Duo machine configuration with windows-Microsoft windows XP [44] [45] [46] . 
